NMDA receptors contribute to the resting discharge of vestibular neurons in the normal and hemilabyrinthectomized guinea pig.
Excitatory amino acids (EAA) like L-Glutamate or L-Aspartate have been suggested to be the neurotransmitters at the synapses between primary vestibular afferents and second-order vestibular neurons. In the first part of our work, we have tested the possibility that EAA receptors are implicated in the control of posture by vestibular nuclei. Normal guinea pigs were implanted with minipumps delivering EAA antagonists in the vestibular nuclei. Their resting posture was monitored during the perfusion by using an X-ray photographic method. Chronic infusion of D-L-2-amino-5-phosphonovaleric acid (APV), a specific antagonist of NMDA receptors, in the vestibular nuclei induced a postural and oculomotor syndrome similar to the one observed following acute vestibular deafferentation. Administration of 6-cyano-7-nitro-quinoxaline-2-3-dione (CNQX), a specific antagonist of kainate and quisqualate receptors, failed to induce any postural syndrome or eye deviation. These results suggest that, under physiological conditions, N-methyl-D-aspartate (NMDA) receptors, contrary to kainate and quisqualate receptors, are essential for the maintenance of a symmetric posture and of a normal eye position at rest. Previous electrophysiological studies have demonstrated that following unilateral labyrinthectomy the recovery of a resting discharge in the deafferented vestibular nuclei plays a key role in the compensation of postural disorders. In the second part of this study, we have tested whether NMDA receptors could be implicated in this postural recovery. APV mini-pumps were implanted in hemilabyrinthectomized guinea pigs after complete compensation. A postural decompensation was induced, which occurred after delivery of the same amount of APV which provoked a vestibular syndrome in intact guinea pigs.(ABSTRACT TRUNCATED AT 250 WORDS)